Mice with the beige mutation, which are known to be deficient for leucocyte elastase and cathepsin G, were used to investigate the role of neutral proteases in a model for antigen induced arthritis. Surprisingly, it was shown that in this model of arthritis, using methylated bovine serum albumin as an antigen, C57/black/6 'beige' mice (deficient for leucocyte neutral proteases) developed a more severe form of arthritis than the control mice ('black' mice), resulting in a higher degree of tissue damage. The incidence and degree of bone apposition and destruction of articular cartilage at day 21 after induction of arthritis were significantly higher in the beige mice. These findings could not be ascribed to differences in the cellular immune response to methylated bovine serum albumin. Autoradiographic detection of radiolabelied methylated bovine serum albumin suggested that more antigen is retained in the joints of beige mice than in black mice, which might account for the sustained arthritis and the concomitant tissue damage. These findings do not support the contention that leucocyte elastase and cathepsin G contribute to the pathogenesis of joint destruction in this model. 
Recently, a mutant mouse has been described which is deficient for polymorphonuclear leucocyte elastase and cathepsin G.' This mutation, the so-called 'beige' gene, represents a putative model for the Chediak-Higashi syndrome in humans, with which it has several features in common, such as the giant lysosomes and the neutral protease deficiency. The beige mouse is therefore a suitable model for investigating the role of neutral proteases in various inflammatory conditions. We have recently described the effect of experimental arthritis, using the model of zymosan induced arthritis, in beige mice.2 It was found that although in vitro beige polymorphonuclear leucocytes caused less cartilage degradation, the tissue damage resulting from inflammation was not significantly different from that in the black mice. It was therefore concluded that polymorphonuclear leucocyte elastase and cathepsin G were not the main mediators of cartilage breakdown in this model. Because in a glomerulonephritis model based on immunological mechanisms we found significant differences between beige and black mice3 we sought to compare the effect of an immunologicallymediated experimental arthritis on beige and black mice. We therefore chose the model of allergic arthritis which uses methylated bovine serum albumin as an antigen, as described before. 4 We have previously shown that part of the inflammatory reaction in this model, at least in the acute phase, is dependent on hydrogen peroxide generated by activated inflammatory cells. Mouse knee joints (six to eight in each group at each timepoint) were processed for histology and autoradiography.9 A histological examination was made on days 2, 5, and 21. Arthritis was scored on serial sections (haematoxylin and eosin staining). Infiltration, cartilage damage, and bone apposition were scored semiquantitatively.'°Antigen retention was visualised by autoradiography of 1251 labelled methylated bovine serum albumin, and was scored on a four point scale. All histological examinations were performed 'blindly' by two observers.
Results

MEASUREMENT OF EXPERIMENTAL ARTHRITIS IN BEIGE AND BLACK MICE
Black and beige mice were immunised with methylated bovine serum albumin in complete Freund's adjuvant. No differences in delayed type hypersensitivity (skin testing) were found between the two strains (data not shown). Arthritis was induced by the intra-articular injection of 60 [ig of antigen in saline. Table 1 shows the time course of arthritis as assessed by 99'Tc uptake, which is taken as a measure of joint oedema. At days 7 and 21 9'Tc uptake was significantly higher in the beige (neutral protease deficient) mice than in the black mice, indicating that vascular effects of inflammation were prominent in the beige mice. For all experiments the elastase content of polymorphonuclear leucocytes from both strains was measured2 as a routine check of the neutral proteinase deficiency. For the groups of mice used in these studies the elastase content of beige mice was always found to be less than 10% of that of the black mice (data not shown).
HISTOLOGY OF ARTHRITIS
Histological examination of the joints showed that the amount of cellular infiltrate in the beige mice was higher throughout the inflammatory response, though it only reached statistical significance at day 5 (table 2). Figure 1 shows that the infiltrate and exudate were predomi- fig 4) a small, but significant difference was found between beige and black mice. Black mice: mean (SD) 1 9 (0-3) (n=9) and beige mice: 2-6 (0-7) (n=6), p<O05, Wilcoxon rank sum test. This indicates that at least at day 8 more antigen was present in the joints of beige mice than in those of black mice. Discussion Beige mice, deficient for polymorphonuclear leucocyte elastase and cathepsin G, and their normal C57/black/6 counterparts were used in the methylated bovine serum albumin induced arthritis model. The hypothesis that the deficiency of polymorphonuclear leucocyte neutral proteases would decrease tissue damage or chronicity of the inflammatory response was proved wrong. It was shown that beige mice developed a more serious and more chronic lesion than black mice, resulting in a more pronounced irreversible damage to articular tissues.
Neutral proteases derived from polymorphonuclear leucocytes have been strongly implicated in the degradation of articular cartilage in various arthritic conditions. In septic arthritis, gout, and in active rheumatoid arthritis massive infiltration and exudation of polymorphonuclear leucocytes lead to the release of lysosomal enzymes in the joint space. Several in vitro studies have shown that elastase and cathepsin G can degrade articular cartilage proteoglycans,"1 12 and elastase was shown to be present in rheumatoid cartilage.'3 Few in vivo studies are available, however, that unequivocally show the part played by polymorphonuclear leucocyte neutral proteases in tissue damage. Recently, we have studied two models of inflammation in beige and black mice. It was found that in experimental arthritis induced with zymosan there was no significant difference in inflammation or tissue damage between the two strains.2 In a model for experimental glomerulonephritis, however, we showed a significant difference in proteinuria between beige and black mice, suggesting that polymorphonuclear leucocyte neutral proteases caused damage to the glomerular basal membrane.3 In this paper we have investigated the antigen induced arthritis model using beige and black mice. This arthritis model is dependent on T lymphocytes, though polymorphonuclear leucocytes are probably the effector cells in the acute phase as we have previously shown that hydrogen peroxide contributes to the acute vascular effects in this model.5 Surprisingly, it was found that the inflammatory response and the amount of tissue damage in the beige mice were even higher than in the black mice. In the chronic phase beige mice show considerably more bone apposition and destruction of articular cartilage. The 
